Development of a multiplex nested consensus PCR for detection and identification of major human herpesviruses in CNS infections.
Rapid, sensitive and economical detection and identification of human herpesviruses as causative agents of central nervous system (CNS) infections are of clinical importance. The traditional methods for the detection of herpesviruses in CNS infections all suffer from limitations. PCR has a potential to overcome each of them. The aims of this study were reducing the number of primers in multiplex PCR and increasing the sensitivity of the assay by nested PCR. A multiplex nested consensus PCR (MNC-PCR) was developed for the simultaneous detection of major human herpesviruses. A pair of conserved primers was designed for detection of HSV-1, HSV-2, CMV and EBV and another pair of conserved primers for nested PCR. For VZV, a different pair of primers was designed and another pair of primers for nested PCR. A reduction in the number of designed primer pairs (from five pairs to two in both stages of PCR) is an advantage in this assay. One hundred forty-seven cerebral spinal fluid (CSF) samples from patients that showed clinical manifestation of CNS infections were tested. Results of MNC-PCR in CSF samples were compared with those of single PCR assay for each individual DNA virus. Sensitivity of the assay was determined with a plasmid containing VZV DNA binding protein gene and another plasmid for HSV-1 DNA polymerase gene. False negative results (due to the presence of inhibitor of DNA amplification in CSF samples) were avoided by the inclusion of beta2-microglobulin primers in the MNC-PCR assay as an internal control. Positive results were obtained in 20 CSF samples (8 HSV-1, 2 HSV-2, 4 CMV, 3 VZV, 3 HSV-1/CMV, CMV/VZV and HSV-1/EBV coinfections). The comparison between single PCR and MNC-PCR showed a marked increase in sensitivity of MNC-PCR test, since six negative samples in single PCR proved positive in MNC-PCR (P<0.005). Sensitivity was determined 1-5 plasmid copies for VZV and 50-100 plasmid copies for HSV-1. The MNC-PCR assay presented in this study can provide a rapid, sensitive and economical method for detection of viral infections and is applicable to small volumes of CSF samples.